
INFECTIOUS NEPHRITIS.

Infectious nephritis (the only lesion of in-
fectious origin considered here) is the term ap-
plied to a diffuse inflammatory process in the
kidney due to the immediate presence of organ-
isms. It is most often caused by the colon ba-
cillus, and infection, as a rule, takes place from
the pelvis of the kidney, which has been invaded
from the urinary bladder by way of the ureter.
The organisms invade the tubules and ascend
along them to the cortex, but they rarely invade
the capsular space of a glomerulus. They pro-
duce an acute inflammatory reaction which is
combined with more or less necrosis of the epi-
thelium lining the tubules. The exudation con-
sists of polymorphonuclear and endothelial leu-
cocytes in varying proportions and of serum
and fibrin. They collect in the tubules and dis-
tend them. Frequently a similar exudation is
present in the intertubular connective tissue and
has mingled with it numerous lymphocytes and
plasma cells. An inflammatory process such as
this may extend in narrow or broad, gradually
widening bands from the pelvis to the capsule
of the kidney or invade it more or less diffusely
and extensively. Sometimes this fairly mild
process is complicated by more or less extensive
hemorrhage and by abscesses due to areas of
necrosis of tubules and surrounding tissue, fol-
lowed by softening. At other times the infec-
tious organism is more virulent, and necrosis
and softening are more extensive, so that ab-
scesses and suppurating tracts form the most
obvious lesions (suppurative nephritis, chronic
pyelonephritis, surgical kidney).

Infectious nephritis may undergo repair at
any stage of the process provided the infectious
organism is killed off. This may happen in some
foci and not in others, or it may occur through-
out the kidney. Lesions in all stages of repair
may frequently be found in the same kidney.
The final result depends on the amount of in-
jury done. Sometimes the tubules are com-

pletely restored by regeneration of the epithe-
lium. At other times the tubules are narrow
and the epithelium but little differentiated.
Occasionally they are completely destroyed.
The glomeruli may remain normal or be trans-
formed into small masses of dense fibrous tissue.
The intertubular connective tissue is usually
more or less increased in amount, probably as
the result of regeneration following injury, and
as a rule contains a varying number of lym-
phoid cells.

Infectious nephritis is probably more common
than is generally supposed. It occurs both in
children and in adults, and frequently termi-
nates in repair. It very often complicates other
lesions of the kidney, especially vascular ne-

phritis and amyloid formation.
Its recognition is important because in its

healed stage it is often mistaken for some form
of toxic nephritis, especially for the vascular
variety or so-called arteriosclerosis.

AMYLOID KIDNEY.

There is still one type of lesion which re-

quires consideration, namely, the amyloid kid-
ney. Possibly it belongs in the group labeled
toxic nephritis. Amyloid seems, without much
question, to be an abnormal product of the fibro-
blasts. In the kidney it is formed first in the
glomeruli and the blood vessels and later in
the connective tissue generally between the
tubules. Early in the process the kidney is en-
larged owing to edema and colloid formation
in the renal epithelium. In the later stage,
however, when the amyloid deposit is marked,
the tubules atrophy and disappear to a large ex-
tent and the kidney is diminished in size and
much sclerosed. Whether the sclerosis is due
to the same cause as the amyloid or follows as
a result of the amyloid formation is not evident.
More study is required on this point.

THE SIGNIFICANCE OF URINARY
ACIDITY IN NEPHRITIS.*
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The functions of the kidney are numerous
and undoubtedly to a large extent interdepend-
ent. Under normal conditions the organism de-
pends mainly on the kidney to regulate the acid-
base equilibrium, osmotic pressure and water
content, and to eliminate the end products of
nitrogenous metabolism as well as many other
less well-known substances. In experimental
and pathological states a great variety of addi-
tional functions may be called into play. The
results of the studies of the functions of the
kidney under experimental conditions, though
frequently difficult of interpretation, have their
particular value. It is the purpose of this paper
to report certain significant facts concerned with
that normal and very important function of the
kidney which has to do with the regulation of
the equilibrium between acid and base in the
human organism with special reference to
nephritis.

Except under unusual circumstances the acid
products of metabolism exceed the basic. Un-
less the excretion of the acid products is care-
fully regulated acidosis results and manifests
itself in depletion of sodium bicarbonate from
the blood. Except for carbonic acid which is
excreted in the lungs, it is the work of the kid-
ney to remove these acid products that the nec-
essary constant equilibrium between acid and
base in the body may be maintained. The kid-
ney performs this function by removing a more
acid fluid than the blood in which acid radicals
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are partially combined with ammonia. The ef-
ficiency of the kidney in performing this pro-
cess depends on the intensity of urinary acidity.1

In our study of acid excretion three factors
have been separately determined.

1. Urinary acidity (hydrogen ion concentra-
tion) as described in an earlier paper.2

2. Excess acid as measured by titration of the
urine with sodium hydrate to the reaction of
blood using neutral red as an indicator.3

3. Ammonia, determined by Folin's New
Method.4 The daily amounts of acid and am-

monia are recorded as one-tenth normal solu-
tions and for the total acid are additive.

The intensity of urinary acidity has been
measured in over 3000 samples of urine from
six hundred to seven hundred different indi-
viduals, one hundred and fifty of which were
normal. In normal individuals there was con-
siderable variation in the acidity, the general
average being about twenty-five times that of
normal blood while in many pathological cases
there was a marked increase over the normal.
Especially was this true in nephritis. In acute
and chronic nephritis the acidity averaged be-
tween one hundred and twenty-five and two
hundred and fifty times that of blood as com-

pared with normal average of twenty-five. In
nephritis and some other pathological conditions
the acidity is persistently high throughout the
twenty-four hours, while in normal individuals
it is subject to considerable variation. We have
never found a significant diminution of acidity
in pathological cases nor in any case normal or

pathological, a degree of alkalinity greater than
that of blood, save after the administration of
alkali or other experimental interference.5

We have confirmed the observation of Sel-
lards0 upon the action of ingested sodium bicar-
bonate upon the reaction of the urine. In all
normal and many pathological individuals the
small amount of one dram of sodium bicar-
bonate produces a marked lowering of the urin-
ary acidity within one hour, while on a variety
of pathological cases large quantities of alkali
were without effect upon the reaction of the
urine. These cases included many nephritics
also cases of pleurisy with effusion, primary
and secondary anemias, pneumonia, in addition
to conditions where beta-oxybutyric acid is
formed. Further, we find that such cases when
once the urine has been made alkaline, upon
discontinuing the alkali until the urine is once
more acid, respond to the alkali in a normal
manner. This observation leads us to believe
that Sellards's term "tolerance" is inexact,
that the phenomenon is due to a drain of alkali
from the body and is in fact a real test for
acidosis. These observations extend to a much
larger variety of cases in which more accurate
estimations of urinary acidity were made than
has been observed by Sellards, and were made
before we were aware of his work. Our obser-
vations lead us to believe that alkali as a thera-

peutic measure is indicated in many conditions
not previously suspected, also that when alkali
is given for whatsoever cause the effect on the
urine should be carefully watched. The reaction
of the urine should never be pushed below that
of blood for we have found in normal individu-
als that when this occurs not infrequently a
well-warked albuminuria may result.

The quantity of acid excreted in the urine
(excess of acid plus ammonia) has been studied
in sixteen normal individuals and thirty-five
cases of nephritis. The two fractions of acid
excretion appear to vary independtly though
they are likely to be more nearly parallel in
normal cases. When the two quantities are

computed in cubic centimeters of a one-tenth
solution the ammonia is greater than or equal
to the acid. In chronic glomerular nephritis
the relation is reversed, the ammonia occasion-
ally being less than one-third the amount of
acid excreted. The ammonia appears to be an
index of the degree of acidosis only in those
cases where beta-oxybutyric acid is produced.

In nephritis the relation between the intensity
of urinary acidity and the total quantity of
acid excreted varies greatly from normal. This
variation is most marked in the more advanced
cases of chronic glomerular nephritis. The in-
tensity of urinary acidity is much greater than
normal, one hundred to two hundred fold, while
the total acid excreted is much less, not infre-
quently one-half to two-thirds. This relation
seems to be much less disturbed in acute ne-

phritis and individuals with the arteriosclerotic
type of kidney. The relation between urinary
acidity and total quantity of acid excreted ap-
pears to provide an index of the efficiency of the
kidney in carrying out the important process
of acid excretion. This "functional test" pos-
sesses the advantage that it involves no experi-
mental interference.

We have reached the conclusion that mild
states of acidosis not infrequently occur in ne-
phritis, and other unsuspected eases and that the
therapeutic use of alkali (in such quantity as to
reduce the urinary acidity to that of blood) is
often desirable. We also believe that the devia-
tion from the normal of the kidney function in
acid excretion is important both in differential
diagnosis and prognosis.
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